Transepithelial organic anion transport by shark choroid plexus.
Spiny dogfish shark (Squalus acanthias) lateral and IV choroid plexuses (CPs) are ultrastructurally similar to the corresponding tissues of rat. However, shark IV CP is proportionally larger and easily accessible. Moreover, this epithelial sheet can be halved and studied in Ussing flux chambers. We have used confocal fluorescence microscopy and radiotracer techniques to characterize transepithelial transport of the organic anions (OAs) fluorescein (FL) and 2,4-dichlorophenoxyacetic acid (2,4-D), respectively, by shark CP. Lateral and IV CP accumulated 1 microM FL, with highest levels in the underlying extracellular spaces, intermediate levels in epithelial cells, and lowest levels in the medium. 2,4-D and probenecid inhibited FL accumulation in cells and extracellular spaces, suggesting that these substrates compete for common carriers. Unidirectional absorptive [cerebrospinal fluid (CSF)-to-blood] and secretory (blood-to-CSF) fluxes of 10 microM [(14)C]2,4-D were measured under short-circuited conditions in IV CP mounted in Ussing chambers. 2,4-D underwent net absorption, with an average flux ratio of 7. Probenecid, 2,4,5-trichlorophenoxyacetic acid, and 5-hydroxyindolacetic acid reduced net absorption, reversibly inhibiting unidirectional absorption, with no effect on secretion. Ouabain irreversibly reduced net 2,4-D absorption and cellular and extracellular accumulation of FL, suggesting energetic coupling of OA absorption to Na(+) transport. Collectively, these data indicate that shark CP actively removes OAs from CSF by a process that is specific and active.